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REMARKS/ARGUMENTS 



Claims 1, 6-12, and 17-21 are pending. Claims 1-29 stand rejected. Claims 2-5, and 13- 
16 are canceled herein without prejudice. Claims 1, 11, 12, and 17-21 are amended herein. No 
new matter has been added herein as a result of the amendments. Applicants respectfully request 
further examination and reconsideration in view of the instant response. 



Claim Amendments 



Claim 1 is amended to reflect the following (Claims 1 1 and 12 include similar features): 



A method of compiling a software program to be executed on a target central processing 
unit (CPU) for testing a central processing unit (CPU) register , the method comprising: 
scheduling user code instructions during said a compiling of a software program 
to be executed on a target CPU : and 

opportunistically scheduling diagnostic testing of CPU registers during said 
compiling so that testing of the CPU registers occurs within normal running of the user 
code instructions during execution of the program after said compiling , wherein all of the 
CPU registers are scheduled for some level of diagnostic testing, the opportunistically 
scheduling diagnostic testing comprising: 

checking a predetermined level of aggressiveness for the scheduling of a 
register diagnostic: 

determining a next register to be tested: 

determining if there is sufficient opportunity to schedule a register 
diagnostic instruction to test the next register without substantially impacting 
performance of the program, wherein if there is the sufficient opportunity, then 
scheduling the register diagnostic instruction to test the next register, and if there 
is insufficient opportunity to schedule the register diagnostic instruction, then 
scheduling the user code instructions: [[,]] and such that 
if an error in [[the]] a CPU register of the CPU registers is indicated, a jump 
jumping to a fault handler routine occurs . 



Support for the above amendments can be found in Claims 2, 3, 4, and 5, in lines 24-25 
on page 7, lines 5-15 on page 8, and lines 3-5 on page 10, lines 3-5 of the application, and the 
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recommendations of the Office Action mailed on December 3, 2008 (hereinafter, “instant Office 
Action”) on page 2, section 3. 



Claim 17 is amended to reflect the following (Claims 18-21 include similar features): 

The computer-readable program product medium of claim 12, wherein the scheduled 
diagnostic testing includes writing known data to a register, reading data from the 
register, and comparing the known data with the data that was read. 



Support for this amendment is found in the recommendation of the instant Office Action on page 
2, section 3. 



CLAIM OBJECTIONS 

The instant Office Action objects to Claims 13-21 “because of the following 
informalities: As per claims 13-21: The ‘ computer-readable program product ’ should be 
changed to ‘ computer-readable medium’ ” (emphasis in original; instant Office Action, page 2, 
section 3). Applicants respectfully submit that Claims 13-21 are amended herein to include the 
recommended “computer-readable medium” in place of “computer-readable program product”. 
Therefore, Applicants respectfully submit that the objections to Claims 13-21 are moot and 
respectfully request their withdrawal. 

CLAIM REJECTIONS 



35 U.S.C. §101 Rejections 

The instant Office Action rejects Claims 1 and 1 1 “because the disclosed invention is 
inoperative and therefore lacks utility” (instant Office Action, page 3, section 4). Furthermore, 
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the instant Office Action states: “As per claims 1 and 1 1 : The preamble of the claims recite ‘a 
method of compiling software program to be executed on a target central processing unit (CPU’ 
but the compilation of the software program has been executed in the claims” (instant Office 
Action, page 3, section 4). 

Applicants respectfully submit that amended Claims 1 and 1 1 include the wording, “A 
method for testing a central processing unit (CPU) register” instead of the wording, “a method 
of compiling software program to be executed on a target central processing unit (CPU)”. 
Therefore, Applicants respectfully submit that Claims 1 and 1 1 traverse the 35 U.S.C. §101 
rejections and are in condition for allowance. 

35 U.S.C. § 103(a) Claim Rejections 

A. Claims 1-3, 6, 12-14, and 21 

Claims 1-3, 6, 12-14, and 21 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Quach (U.S. Patent Application No. 6,640,313) in view of Takuma, et al. (U.S. Patent 
Application No. 6,141,791) (hereinafter, “Takuma”). The rejections and comments set forth in 
the instant Office Action have been carefully considered by the Applicants. Applicants 
respectfully note that Claims 2, 3, 13, and 14 are cancelled herein without prejudice, thereby 
rendering their rejection moot. Applicants respectfully submit that Claims 1,6, 12, and 21 are 
patentable over Quach in view of Takuma for at least the following rationale. 
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Applicants respectfully submit that the combination of Quach and Takuma fails to 
suggest the features of Claims 1,6, 12, and 21 because the combination of Quach and Takuma 
does not satisfy the requirements of a prima facie case of obviousness. 



Applicants respectfully point out that Claim 1 (Claims 1 1 and 12 include similar features) 



recites: 



A method for testing a central processing unit (CPU) register, the method comprising: 

scheduling user code instructions during a compiling of a software program to be 
executed on a target CPU; and 

opportunistically scheduling diagnostic testing of CPU registers during said 
compiling so that testing of the CPU registers occurs within normal running of the user 
code instructions during execution of the program after said compiling, wherein all of the 
CPU registers are scheduled for some level of diagnostic testing , the opportunistically 
scheduling diagnostic testing comprising: 

checking a predetermined level of aggressiveness for the scheduling of a 
register diagnostic; 

determining a next register to be tested; 

determining if there is sufficient opportunity to schedule a register 
diagnostic instruction to test the next register without substantially impacting 
performance of the program , wherein if there is the sufficient opportunity, then 
scheduling the register diagnostic instruction to test the next register, and if there 
is insufficient opportunity to schedule the register diagnostic instruction, then 
scheduling the user code instructions : and 

if an error in a CPU register of the CPU registers is indicated, jumping to a fault 
handler routine. 

(Emphasis added.) 



Applicants respectfully note that “[a]s reiterated by the Supreme Court in KSR , the 
framework for the objective analysis for determining obviousness under 35 U.S.C. 103 is stated 
in Graham v. John Deere Co ., 383 U.S. 1, 148 USPQ 459 (1966). Obviousness is a question of 
law based on underlying factual inquiries” including “[ascertaining the differences between the 
claimed invention and the prior art” (MPEP 2141(H)). “In determining the differences between 
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the prior art and the claims, the question under 35 U.S.C. 103 is not whether the differences 
themselves would have been obvious, but whether the claimed invention as a whole w ould have 
been obvious” (emphasis in original; MPEP 2141 .02(1)). Applicants note that “[t]he prior art 
reference (or references when combined) need not teach or suggest all the claim limitations. 
However, Office personnel must explain why the difference(s) between the prior art and the 
claimed invention would have been obvious to one of ordinary skill in the art ” (emphasis added; 
MPEP 2141 [III]). 

Additionally, MPEP §2141 .02 VI provides, “[a] prior art reference must be considered in 
its entirety, i.e., as a whole , including portions that would lead away from the claimed invention ” 
(emphasis added; MPEP 2141.02 VI, W.L. Gore & Associates , Inc. v. Garlock, Inc., 721 F.2d 
1540, 220 USPQ 303 [Fed. Cir. 1983], cert, denied , 469 U.S. 851 [1984]). 



The instant Office Action states on page 3, section 6 the following: 



Claims 1 : Ouach substantially teaches a method of compiling software program to be 
executed on a target central processing unit (CPU) ( e.g . col. 4, lines 46-53, fig. 7), the 
method comprising opportunistically scheduling diagnostic testing of CPU registers 
during said compiling {col. 8, lines 26-30; col. 2, lines 32-41 ; instructions are provided 
by an issue module to processor's modes which are scheduling to run a diagnostic code 
in HR mode or scheduling to run program code in HP mode; running instructions on a 
processor in HR mode is interpreted as selecting such processor-) if an error in the CPU 
register is indicated, a jump to a fault handler routine occurs (e.g. col. 6, lines 5-7), ... 

(Emphasis in original.) Furthermore, the instant Office Action states: 



Takuma et al clearly teaches scheduling user code instructions ” and “ opportunistically 
scheduling diagnostic testing of CPU registers so that testing of the CPU registers occurs 
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within normal running of the user code instructions as mentioned in the Applicant’s 
invention (e.g. col. 9, lines 25-30). 

(Emphasis in original; instant Office Action, page 4, section 6.) 

Applicants respectfully submit that the features of Applicants’ Claim 1 as a whole would 
not have been obvious over Quach in view of Takuma, and therefore the instant Office Action 
does not satisfy the requirements for a rejection of Claims 1 under U.S.C. § 103(a). In particular, 
Applicants respectfully submit that the instant Office Action fails to explain the differences 
between Quach, Takuma, and Applicants’ claimed features, in which portions of Quach and 
Takuma teach away from Applicants’ claimed features . Moreover, Applicants respectfully 
submit that the instant Office Action fails to explain why these differences would have been 
obvious to one of ordinary skill in the art. 

Applicants respectfully submit that the teachings of Quach lead away from Applicants’ 
Claim 1 . In particular, Applicants understand Quach to teach “a processor capable of operating 
in high reliability and high performance modes in response to mode switch events” (Quach, 
Abstract). 

For one embodiment of the invention, the processor includes a check unit that is activated 
in HR mode and deactivated in HP mode . The check unit compares the execution results 
generated by the first and second execution clusters when it is activated , and signals an 
error when the execution results do not match. 

(Emphasis added; Quach, column 2, lines 42-47.) Applicants understand Quach’s check unit to 
be deactivated in high performance (HP) mode, and thus not comparing execution results . In 
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contrast , features of Applicants’ Claim 1 includes diagnostic testing for all of the CPU registers. 
at some level. 



Applicants respectfully submit that Quach’s microprocessor with high-reliability 
operating mode designed to have a deactivated check unit during high performance mode teaches 
away from portions of Applicants’ Claim 1 : 

opportunistically scheduling diagnostic testing of CPU registers during said compiling so 
that testing of the CPU registers occurs within normal running of the user code 
instructions during execution of the program after said compiling, wherein all of the CPU 
registers are scheduled for some level of diagnostic testing 

Applicants respectfully submit that Quach fails to suggest a method for testing a central 
processing unit (CPU) register as recited in Applicants’ Claim 1 . Additionally, Applicants 
respectfully agree with the instant Office Action that states, “. . . but Quach does not read on 
‘ scheduling user code instructions’ and ‘opportunistically scheduling diagnostic testing of CPU 
registers so that testing for the CPU registers occurs within normal running of the user code 
instructions ’” (emphasis in original; instant Office Action, page 4, section 6). 

However, as recited above, the instant Office Action states: 



Takuma et al clearly teaches scheduling user code instructions ” and “ opportunistically 
scheduling diagnostic testing of CPU registers so that testing of the CPU registers occurs 
within normal running of the user code instructions as mentioned in the Applicant’s 
invention (e.g. col. 9, lines 25-30). 



(Emphasis in original; instant Office Action, page 4, section 6.) 
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Applicants respectfully submit that the teachings of Takuma also lead away from 
Applicants’ Claim 1 . In particular, Applicants understand Takuma to teach “debug aid device, 
program compiler device, storage medium storing computer-readable debugger program, and 
storage medium storing program compiler program” (Takuma, Title) that converts code to enable 
testing of the code. (Takuma, column 3, lines 20-23.) Furthermore, Applicants understand 
Takuma’s generation of a sequence of execution code for reducing the size of the debug target 
program 24 (Takuma, column 10, lines 29-30) to fail to take into account the performance 
degradation (cost) of scheduling of code testing . 

The instant Office Action cites to Takuma’s column 9, lines 25 -30 to show “scheduling 
user code instructions” and “opportunistically scheduling diagnostic testing of CPU registers so 
that testing of the CPU registers occurs within normal running of the user code instructions” as 
recited in Applicants’ Claim 1 . For example, Takuma, column 9, lines 25-30 recite: 

In order to make the best possible use of the parallel processing capability of the VLIW 
processor 22, constant division processing and scheduling processing are performed on 
the debug target program 24 during compilation. As a result, the following changes from 
the intermediate description program are seen in the debug target program 24. 

Takuma goes on to describe long-word constants being converted into “at least one subconstant 
shift and store operation and a stored constant use operation” (Takuma, column 9, lines 33-35). 
Applicants understand these subconstants to be stored according to a set procedure that does not 
account for factors such as the performance degradation cost of the scheduling process (Takuma, 
column 9, lines 30-67 through column 10, lines 1-30). 
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In contrast . Applicants’ Claim 1 includes features that determine the following: 

if there is sufficient opportunity to schedule a register diagnostic instruction to test the 
next register without substantially impacting performance of the program , wherein if 
there is the sufficient opportunity, then scheduling the register diagnostic instruction to 
test the next register, and if there is insufficient opportunity to schedule the register 
diagnostic instruction, then scheduling the user code instructions 

(Emphasis added.) 

Applicants respectfully submit that Takuma’s debug aid device designed to have a set 
procedure for sequencing execution code teaches away from Applicants’ Claim 1, which 
specifically takes into account the cost of scheduling diagnostic testing, and therefore may 
schedule diagnostic testing of registers at a later date if there is insufficient opportunity to 
schedule the register diagnostic instructions due to the potential substantial impact on a 
program’s performance of the scheduling. In fact, Applicants respectfully submit that Takuma 
remains silent as to changing an execution sequence of code due to possible performance 
degradation from scheduling diagnostic testing. 

Applicants respectfully submit that the combination of Quach and Takuma as a whole 
fails to suggest the features of Applicant’s Claim 1 because there is no motivation or suggestion 
within Takuma to modify Quach to arrive at the features of Applicant’s Claim 1. Furthermore, 
Applicant respectfully submits that the instant Office Action fails to explain the differences 
between Applicant’s Claim 1, Quach, and Takuma. 



Application No.: 10/685,177 



14 



Examiner: Merant, G. 
Art Unit: 2117 




200310428-1 



Patent 



Thus, in view of the combination of Quach and Takuma not satisfying the requirements 
of a prima facie case of obviousness, Applicants respectfully assert that Claim 1 is patentable. 
Moreover, Applicants respectfully submit that Claims 1 1 and 12, including features similar to 
Claim 1, are patentable for the reasons given in regards to Claim 1 . Furthermore, Applicants 
respectfully submit that Claim 6 depending on Claim 1, and Claim 21 depending on Claim 12 are 
patentable as being dependant upon an allowable base Claim. 

B. Claims 7-10 and 17-20 

The instant Office Action rejects Claims 7-10 and 17-20 under 35 U.S.C. § 103(a) as 
being unpatentable over Quach in view of Takuma, and in further view of Raina (U.S. Patent 
Application No. 6,134,675). The rejection is respectfully traversed. 

Applicants respectfully point out that Claims 7-10 also depend from Claim 1. Therefore, 
Applicants respectfully submit that Claims 7-10 overcome the 35 U.S.C. § 103(a) rejection for 
one or more of the reasons discussed above in section A. Furthermore, Applicants respectfully 
point out that Claims 17-20 depend from Claim 12. Therefore, Applicants respectfully submit 
that Claims 17-20 overcome the 35 U.S.C. § 103(a) rejection for one or more of the reasons 
discussed above in section A. 

Additionally, the instant Office Action states the following: 

As per claims 7 & 17: Quach and Takuma et al fails to teach writing known data to a 
register, reading data form the register, and comparing the known data with the data that 
was read but Raina teaches the scheduled diagnostic code performs diagnostic operations 
from a test pattern Comprising comparing an actual result with known expected results 
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(col 3 lines 19-22). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Quach and Takuma et al ’s teachings 
the scheduled diagnostic code by performing diagnostic operations from a test pattern 
comprising operations with known expected results as taught by Raina in order to 
improve method that is better suited for testing integrated circuits containing multiple 
core [sic] 

(Emphasis in original; instant Office Action page 6-7, section 7.) Applicants respectfully note 
that the Claim 7 and 17 element of “teaches the scheduled diagnostic code performs diagnostic 
operations from a test pattern Comprising comparing an actual result with known expected 
results” is performed by a program compiler. 

In contrast , the instant Office Action cites to Raina in relation to this claim element. 
Applicants respectfully submit that the disclosure of Raina pertains to testing a multi-core 
processor , not a technique for compiling a software program . Therefore, Applicants respectfully 
submit that Claims 7 and 17 overcome the 35 U.S.C. § 103(a) rejections and are in condition for 
allowance. Additionally, Claims 8-10 depending on Claim 7 and Claims 18-20 depending on 
Claim 17 are in condition for allowance as depending on allowable base Claims. 

C. Claims 4, 5, 11, 15, and 16 

The instant Office Action rejects Claims 4, 5, 11, 15, and 16 under 35 U.S.C. § 103(a) as 
being unpatentable over Quach in view of Takuma, and in further view of Schreiber (U.S. Patent 
Application No. 6,460,173). Applicants respectfully note that Claims 4, 5, 15, and 16 are 
cancelled herein without prejudice. However, Applicants also respectfully note that Claims 4 
and 5 are incorporated into Claim 1, and Claims 15 and 16 are incorporated into Claim 12. 
Therefore, Applicants will address the instant Office Action’s rejection of Claims 4 and 5, and 
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15 and 16 as these Claims are incorporated into Claims 1 and 12, respectively. Additionally, the 
rejection of Claim 1 1 is respectively traversed. 



Applicants respectfully assert that for the reasons stated herein, Claim 1 is patentable 
over Quach in view of Takuma. The instant Office Action also rejects Claims 4 and 5 over 
Quach in view of Takuma, and in further view of Schreiber. Since Claims 4 and 5 are 
incorporated into Claim 1, the instant Office Action’s reasoning for the rejection of Claims 4 and 
5 may be applied to Claim 1 . 

Applicants respectfully note that Claim 4 recites, “determining if there is sufficient 
opportunity to schedule a register diagnostic instruction to test the next register.” Applicants 
also respectfully note that this Claim element is performed by Applicants’ program compiler . In 
contrast, the instant Office Action cites to Schreiber in relation to this Claim element. 

The instant Office Action states the following: 



As per claims 4-5 & 15-16: Quach and Takuma et al fail to teach if there is sufficient 
opportunity, then scheduling the register diagnostic instruction to test the next register 
without substantially impacting performance of the program; and if there is insufficient 
opportunity, then scheduling user code instructions. However, Schreiber teaches a 
method and apparatus for selecting operation devices or hardware components for a 
processor comprising an initiation interval for that determines if there is sufficient 
cycletime to perform a specific instruction and if the cycle time is insufficient assign 
adjust the time in order to execute the instructions (e.g. col. 5, lines 53-67 & col. 6 , lines 
1-18). Therefore, at the time the invention was made, it would have been obvious to a 
person of ordinary skill in the art to improve the method of Quach with the one taught by 
Schreiber in order to reduce the time required for designing processors, and reduce the 
amount of trial and error used in processor design (e.g. col. 2, lines 24-30; Schreiber) . 



(Emphasis in original; instant Office Action pages 7-8, section 8.) 
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However, Applicants respectfully assert that Schreiber fails to teach: 



if there is sufficient opportunity to schedule a register diagnostic instruction to test the 
next register without substantially impacting performance of the program , wherein if 
there is the sufficient opportunity, then scheduling the register diagnostic instruction to 
test the next register, and if there is insufficient opportunity to schedule the register 
diagnostic instruction, then scheduling the user code instructions 



as is recited in Applicants’ Claim 1. 



Applicants understand Schreiber to teach a method for selecting operation devices or 
hardware components for a processor (Schreiber, Abstract) and pertains to the allocation of 
function units in processor deign, and not to a technique for testing a CPU register . 



Furthermore, Applicants respectfully submit that both Quach and Takuma teach away 
from the features of Claim 1 . Additionally, Applicants respectfully submit that Schreiber does 
not provide the motivation to modify Quach and Takuma to arrive at the features of Claim 1. 



Moreover, Applicants respectfully submit that Claim 1 1 overcomes the 35 U.S.C. 
§ 103(a) rejection for one or more reasons discussed above in section A. 



D. Claims 1 and 12 



The instant Office Action rejects Claim 1 and 12 under 35 U.S.C. § 103(a) as being 
unpatentable over Quach and further in view of Fruehling, et al. (U.S. Patent Application No. 
6,625,688). The rejection is respectfully traversed. 
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Applicants respectfully submit for the reasons stated herein that Quach teaches away 
from the features of Claims 1 and 12. Further Applicants respectfully assert that Fruehling fails 
to overcome the deficiencies of Quach and does not provide a motivation to modify Quach to 
arrive at the features of Applicants’ Claim 1. 

Applicants understand Fruehling to teach a “method and circuit for determining the 
health of a micro-controller . . . having a circuit that includes a bus, a CPU coupled to the bus and 
a register coupled to the bus” (Fruehling, Abstract). However, Fruehling fails to teach the 
following: 

determining if there is sufficient opportunity to schedule a register diagnostic instruction 
to test the next register without substantially impacting performance of the program , 
wherein if there is the sufficient opportunity, then scheduling the register diagnostic 
instruction to test the next register, and if there is insufficient opportunity to schedule the 
register diagnostic instruction, then scheduling the user code instructions 

(emphasis added) as is recited in Applicants’ Claim 1. In fact, Fruehling remains silent as to 
scheduling diagnostic testing such that the impact of the act of scheduling upon the performance 
of the program is taken into account. Additionally, there is nothing in Fruehling that provides a 
motivation to modify Quach to arrive at the features of Applicants’ Claim 1 . 

Therefore, Applicants respectfully submit that Claim 1 is patentable over Quach in view 
of Fruehling. Additionally, for the reasons stated herein regarding Claim 1, Applicants 
respectfully submit that Claim 12 is also patentable. 
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E. Claim 11 

The instant Office Action rejects Claim 1 1 under 35 U.S.C. § 103(a) as being 
unpatentable over Quach in view of Fruehling, and further in view of Schreiber. Claim 1 1 is 
respectfully traversed. Applicants respectfully submit that Claim 1 1 overcomes the rejection for 
one or more of the reasons discussed above in sections C and D. 
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CONCLUSION 



In light of the above-listed remarks, the Applicants respectfully request allowance of 
Claims 1,6-12, and 17-21. 



The Examiner is urged to contact Applicants’ undersigned representative if the Examiner 
believes such action would expedite resolution of the present Application. 



Respectfully submitted, 
WAGNER BLECHER LLP 



Date: 03/03/2009 



/John P. Wagner. Jr./ 



John P. Wagner, Jr. 
Registration No. 35,398 



Wagner B lecher LLP 

123 Westridge Drive 

Watsonville, CA 95076 
(408) 377-0500 
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